DIALOG (R)Fi I e 352:Derwent WPI 

(c) 2003 Thomson Derwent. All rts. reserv. 

014417274 **lmage available** 
WPI Acc No: 2002-237977/200229 
XRPX Acc No: N02-1 83244 

Active iatrix electronic device driving lethod used for 
electroluminescent display, involves providing clear period when address 
period overlaps next address period 

Patent Assignee: SEMICONDUCTOR ENERGY LAB (SEME ) 
Inventor: KIMURA H; TANADA Y 
Number of Countries: 002 Number of Patents: 002 
Patent Fami ly: 

Patent No Kind Date Applicat No Kind Date Week 

US 20010035849 A1 20011101 US 2001836719 A 20010417 200229 B 

JP 2002006808 A 20020111 JP 2001119608 A 20010418 200229 

Priority Applications (No Type Date): JP 2000118619 A 20000419 
Patent Detai is: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 20010035849 A1 43 G09G-003/30 
JP 2002006808 A 28 G09G-003/30 

Abstract (Basic): US 20010035849 A1 

NOVELTY - A clear period Tern* is provided to drive an electronic 
device when the address period Tarn* of a sub-frame period SfnT overlaps 
with an address period Tam+1* of a sub-frame period Sfm+1'. The clear 
period starts upon completion of sustain period Tsm' and ends upon 
start of the address period Tam+1' to drive the electronic device. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
electronic device. 

USE - For driving an active matrix electronic device (claimed) such 
as liquid crystal displays, EL (electroluminescent) displays, video 
camera, head mount display, DVD (Digital Video Disk) player, PC 
(personal computer), cellular phone, audio system for automobiles, 
digital camera, navigation system, audio set, notebook PC, game 
apparatus, mobile computer, portable game machine, electronic book. 

ADVANTAGE - The image is displayed normally even when a sustain 



period is shorter than an address period with high duty ratio, because 
the overlap of the address period is avoided by providing clear period 
when address period overlaps. 

DESCRIPTION OF DRAWING(S) - The figure shows the timing chart 
illustrating the driving method of the electronic device, 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a new driving method capable of securing a 
high duty ratio and also capable of displaying a picture (video) normally 
even in the case where an electronic device has a sustenance period shorter 
than an address period, and its driving is hardly affected by the rounding 
of a signal waveform in a driving method in which digital gradation and 
time-dependent gradation are combined in the electronic device. 

SOLUTION: In this driving method, it is possible to set the length of a 
sustenance period 104 independently of the length of an address period 103 
by providing a clear period 105 forcibly in a period before the address 
period of a next frame is started after a sustenance period 104 is 
completed in a sub- frame period 102 having a sustenance period shorter 
than the address period. Since this non-display period is provided by 
changing the potential of a holding capacitance I ine, driving of the 
non-display period is hardly affected by the rounding of the signal 
waveform because it is different from a method in which a non-display 
period is provided by changing the potential of a cathode wiring. 
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*a», i ib^nxms oi»rtu^ 1 «ec»no 

[0 02 8 3 g>3&B 5 CCsBtS<D*^^O«^$^C0^«j 
[0029] CCStt<D*^<D«^$M«, V 

5>l?X*t. EL«g«)«h7>^X»t, y«b»F« 

x^cDy-xm*^<b Fi/ -r>««tt. -#ttv-xflMl 
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[0030] ffitmi KIBi&©*2^©f^&Kii, 2fl 

m&m$®mmm®&t*$\$)t l cm&zti. &&&& 

• • sf„*wu mzn®0V7yi<-j»mmt 

«i«i7FUX JBBTa,. Ta,> • • 

Ta.i l tJ-*7^> (£JtJ) WBTs,. Ts,, 

B#sfcbTi>aK8B*wu u-^i—awihjsf. 

(1 ^m^n) t©7K^ WlfflTa 

*) mraTa.^i^anTiis^, wm^l— 

AJBIBS F.r ©^f--f> (£*t) *JIBSF..©t*7 
ft 15527 KU* HBTa.^aWtt*? 

©wracc * r wra t c . * wf sigifrfr&Kj; ^ rift 

[0032] 2**319 CCffitSCD*^9iO«^^att. 1 
^U-AWIUIliniiCDIf^U-AWraSF,. SF,. 

• • •> SF B *WU i5SBnfli<W^7b-A«iatt 

**ve*ir fux whit a.. Ta l4 • • 

• . Ta.i, ^^^>f> (jSJGT) JWBTs,. Ts„ 

• • -Ts.mU ttKnffl©tf:/7l/-AJHB© 

TFU* MBiWE**?^ <£jtl) 18 

B#*«bT^*HB«ru j <o<j)7u-A@ 

©tf:/:7U-AJBraSF,r©7KUX 

IHITa.i. j + 1 7U-Aa©^^7U-AHiraSF l 

-cotfu* DiraTa^^sar^^ 

(C % j ^U-AgO^^U-AWfflSF,?©^;*?' 

-f> H!IBSF.©»7«. ift3Bj + 17U-A 

aoif^^U-AWIHJSF^OrKUX 

&BT a , ©ra^i-CCDWraiW: * »; 7KJ3BT c . £WT * 

[0033] 81^31 1 0 fc^<D*£K0tt : H*8»» 
l^U-AftfflOUtnfflOT^U-AttBSF,. S 
F lt • • - . SF.fcWU frgeniB^^U-AJW 
Btt**i*ti7KUX MHITa.. Ta„ 

• • - % Ta.i, tf*^-f> (jffitj) WIfflTs.. Ts 
* • -Ts.iMU **?:/:7U-AJBBSF fc 
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£<*£t a>. If^f -f> (jfitT) MB4)£3£t s>. 
iy-Kg-WaiRJWIBI©fid*t, ( ta k . ts t> 
t,>0) tlsZ. tai>ts»*ttfiT44*, SF fc 

©WT**'J7)Bra©gi*£t c> ( t c>>0) <h^^ 
*«c % t c^ta»- (t s.+ t.) &&3i*ZC 

[0034] »*« i i ccraoj&BGMragaa. 
accfcor. mb*i j7wraccfcorA^$n5^ , ;7 

*&%TtfZCttCX*7X$3L?>tiZCt*mLlLX 
[0035] 53*31 1 2 CC3eiX(D«^<D«^B». 

■anil iccsei£<D*^K{cijt^r, fijse*«;y*8B 

[0036] 

[»«©*■©««] XHwommc-o^xmitz. 
20 too37] ftftoBxsrotittB. a i 6 tc^r <t 5 
cc. em®m i 6 o 4 <>-;&©«*b*. i 6 

o7ec««<**vc*o. ccMttwMtoa*. 

^fi^l 7 1 l^KStr, ff^gJIl 7 0 4©-^ 
[0038] *»5!CCi5t>r tt. ®K«Wc«a 1 7 tc^ 

30 ^cimsmmm \ 1 1 \<D*mt-jzxuK<. 
m\.*xm^AXxzz*wux\,>z*icftmtfi*> 

[0039] Tb'U* (■$]&«) JWa*i<fc^^^^ 
> (jiMT) JHHfcfcOTtt, C<D^#Sfi«l 7 1 1© 

t i 7 o 3©y- hfcEKWfcer. ^j^cc^a^w 

^. (ELIgttfflTFTl 702*iP^f *^5*cr>» 

40 6. ) ctit «ika^ vra^Meu tvrfm 

ELlgtb^TFTl 7 0 2©y-h • V-^B*EV 6> 
feB«CC5l*±6f6ti. »WWCC0FFtt»itt4fc 

«>. corarai*. **ii*tirt^m^tcB*>^r, E 

L5R^1 7 0 3^©*«©^«ff±U. * IJTMB& 

[0040]^ 7KUX (■*!&*) HBMCflf 
^> (OB) MBK:«si»r % 7 1 1 % 
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#s*u>. etui, m$®m&*\ 7 1 1 z-i&m 
k«obb£abm£-*"&£. **)TfmzAfi?*>v% 
ecu, fi^8*»©*tt«rAJHn©ttas*>63 6ec±tf 

*6fc*tt£»<T*.i«#a*fca&T**. (ELK 
ftJBTFT 1 7 021fiP*+*)im<Dm£. N***^ 

[004 1 ] *&^©fa*;fr£T tt, &#S»|g 1 7 1 
icc*yrm^*A#r*c±T. a^«c*»jrMB io 

cc€>, c©*y7HB©63*««c£rS5fc*B 

C0 04 2] mn&frhAUztizmmztomt. e 

EL^l 7 0 3©»®1 70 9<h»«l 7 1 0©ISJ© 
«tt»£0«CTStf£. ELigftJBTFTl 7 0 2£E 

7 0 3<horatC*ifei»rmTFT^ii»nO. C 20 
©*SW»rfflTFT%^att»ir*CirEL3RT- 
1 7 0 3^©«»«»*aKr**a«:i*3ft*»^6ti* 

#*#<&s«£*\ iittrr^TFT^tc^or. @£© 
Ba*#fcTT*£l»T>fcJfj*r*>*S. CtiKttbT* 
JM©BM«&-CI2. GB#SS*g©*&*£*T, g& 

C»J:^«CLTt»*. <fcot. C©#$fi*KWCC#5> @ 

• <»«) m^f^mvtcmmsi<o^<o»mm^s 
[0 04 3] ;>c«c. sB©«tt^*->«coi>"c»«-r 

h. H18»JHT4. *fc, @Btt3l#&*017* 

#b**. 

[0 04 4 3 01 8fc*l»T. 180 1ttV^im 
17 06©*tt. 1 8 0 2ttEL|gttflJTFTl 70 3 40 
oy-UKWIll, 1 8 0 3(*y-hflPMl 70 5 
0Btt. 1 8 0 4ttfi5ftg«» 17 11 ©mftSr^OT 
fcfc. 01 8tt^^7^>^TFTl 7 0 1© 
WWN ELIBtofflTFTl 7 02©fc& 

#p*+*n^©t#££^LTi>*. 

1 7 1 1©«{41 8 0 4tt, a*-5£*tiCC&oT*s 
<. C©«tttt. ar3l*±tf*»fW*£fc«>. 
CC«o©#«U>. *©&> y-^S«81 7 06. 

y- vmma 1705 tcurm##A^3ft. &®*^© 

#5&*^tftotiS. 50 
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[0 0 4 5] CCr. 01 8 (A) ». ELiBWBTF 
Tl 7 0 2Oy-h«gCCL0f3^A^$n/ci»^ t 
B18(.B)». ELBflfliTFTl 70 2©y-h« 
fcKH i ft^#A*3*fci8££^L"a>*. 0 1 8 

<A)rtt. y-h«-^»l 7 0 5©i»«K#l> % EL 
HttfflT F T 1 7 0 2 ©y- h L OIIWA* 3 

txx^ffirm. mmtmttj;*). el^i70 3 
(D&toifiMktz. ttox. sis <B) rti. y-h 

£«Ml 7 0 5©BM<C»l>. ELIEttfflTFTl 70 

2©y- h Office H i «WAA3h. 

*©T, EL3R*1 703(2£*TUtb>. tfci»r. y- 

m-si« 1 7 o 5©a«jwra3w»7L, y- hmb 1 

7 0 5©«WWo/ti(), &J$S»1 7 04it<J:o 
TELBBJBTFT1 7 0 2©y-h*ft(CEPto3ft* 
BttsWSfctl* 018 (A) ©«^ttEL*-?-l 70 3 
018 (B) ©«£tt*tttt«#fc<. 

[ o o 4 6 1 **m<c*itf * * y rHBi&ffrc© 
ft»©ttf^ccoi»rKwr*. 0i84>, x-X'©* 
wt^shaw s >yr, &&sbbi 7 1 i©att 
i 8 04«i#±tf^. cent «&sa&i7i i 

©«<2 1 8 0 4 CDS««. V-Xi^ta 1 7 0 6©H*S 

<tofc**<iR*©#M*u>. c©££, y-m-sf 

&] 7 0 5©»JRJ»Btt**7U X-f »*>yBTFT 
17 0 1 i*Rfc#Wfflira±«rorfcD. &J#gfil 7 
0 4©w«™©«Ei»©««£3ftafc«> % -* 
©a8Wtttt3tin^fi^s«ai 7 1 1 ©*ei 8 

0 4#±#*<fc. «> 5 -:£©*?&*#*«&. rtc*> 

^ELlgKlffiTFT 1 7 0 2©y-ht8El 8 0 2W 
#*C«fcCC&*. £-oT. 01 8 (A) K*5l>T\ X- 
X'©£JrC7n$*l**-f 5>yt\ ELfglbffiTFT 

1 7 0 2©y- htt(D8fi 1 8 0 2 ^Jt*4. CtUC 
<t9 v ELIBftfflTFTl 7 02tt#i«att»i&»). 
E L*^- 1 7 0 3^©B*«I&jWM:U mtSW&ttt 
h m 018 (B) CCfcCiT^ttK:, ^^?fi«l 7 1 
l©*fifcl 804*±l«CC#t\ E LIEI&EJTFT 1 
7 0 2©y-h«B©«fltl 8 0 24>±*^ C©« 

[0047] coxstrnftuix*). w>ft<owt& 
v. y-na^«i los&mmti. v-xm*M\ 
7 o 6*>6a#©»*ji*3W *>tirc»4J«nr*-7T 

ELJR^-1 7 0 3«r%*OW«»^tt«t-r*Ci 
Wot, C©4MJ7W1BI©S3*£ilS 

[0 04 8] ic^r. 01 8tc*$c*rsi, x-r 

yffiTFTl 7 0 l#N* + *;l^©i§£CCOUT3ttlB 

^^©Biirtrtt^uftOTJftr**. feme. 01 
Mr*. 
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[00493 *?. &&®mm\ 7 1 1<DH&1 904 

1 7 06. y-hft^isu 7 0 5(c«m^A^^n. 

[0 050] CCT. 01 9 (A) tt, ELlgHtfBTF 
T 1 7 0 2 4>y- h *ffiCC LOft^#A*£ftfc*a£. 
019 (B) ELfgJfoETFTl 7 0 2©y-F* 

scch i ^#A^nfci^*^i,Ti>*. a i 9 
{a) vu. y-vtmmn ob<Dmvittm>> el io 

igi&JBTFTl 7 0 2CDy-h*StCLOm^A^$ 
tlX *<4#T# 0 . E L*^ 1 7 0 3 

OjS*WR»r&. ttUT, 019 (B) Ttt. y-h 
ffl^«l 7 0 5©a«Ccm>. E LIE1MTFT 17 0 

2 coy- i «WA*3ti. 

*<ot\ el^i 7 0 3ii«£*TU&i>. «i>t. y- 
hm^i 7 0 5<Da^wia^7t. y-hm^su 

7 0 5CD«WT^^/c^*>, oTE LIE 

F T 1 7 0 2 ©y- h««lCElWHi* tl**&#« 
fcti. 019 (A) (DtfrntJE 1 7 0 3;&*«£JtTl/ 20 

01 9 (B) <Dt*&\mtiw&t>*&<. 
[ o o 5 n ^cc. *&micisw *>tv rmm&xo 

&ty<D9bmtH>xmilr*>. 019*. Y-Y'C!>£ 

arcana* 4 5 >y?, i 7 i lcoatt 

19 04«l£±tf*. C<D<t*. 019 (A) Ctfcl> 

1 7 0 4 ©l5iSHHfflO«E»^©* $ 
fi»Sti. -#©**K«ttSftrt»S«8SMU 7 
1 lOWfcl 9 0 4#±#*<L. TOCCELlBttfflTF 30 
Tl 7 0 2<Dy~h*El 9 0 2 **±#*C <ttCfc*. 
J:ot, 019 (A) fCfet>T v Y-Y ( ©MS»r^3 
tl**-Y*>y-C\ ELWW9TFT 1 7 02©y-h 
««<D*til 9 0 2#±#*. cn«l<tO, ELigSb^ 
TFT1 7 0 2tt#*at»<bfc»h EL3R*1703 
^©WMWMHMiU ?8*7t*&<t&*. 019 (B) 
ec*»i>r». m$®*m 7 1 1 <D*ft*±tf *0<h|5j 
B*CC. ELIBtMBTFTI 7 0 2(Dy-h*ecD*<4l 
902{>±#*. C(D<h*, ^^^>^fflTFT17 
0 l<DV-Xffl<0«(4fc*<fcC-6Ci«:^^. X^^^ 40 
>yj8TFTl 7 0 l©^ttP****3rc***» 

etft 1 70 i#. -a»witttt&tr«. 

X>f 5^>^fflTFT 1 7 0 1©V-* • FU^riO 
«ttaW|SO<«t**«K»<. ELEtbET 
FT1 7 0 2Cr>y-h*g*(4l 9 0 2^4. CCD 
t*. y- MHtt 1 7 0 5<D*tt 1 9 0 3 
£*>6, EUMWflTFTl 7 0 2©y-h»ffi»ai 
9 0 2*ST#S£. Btfccx-f **>yj||TFTl 7 0 
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t f t i 7 o i ©y- h • v-xmEPttdrr 
ecsb<. *lt. xY^^>y^TFTi 70 lcoot 

t>IISE*T®£<!:, ;W?*>yfl3TFTl 7 0 Mi 
IWa««CCRS. ^-<7f>WFTl 7 0 ltfP 

[0 05 2] feLbfcD. X-f?*>yjBTFTl 7 0 1 

[ o o 5 3 ] ^c*?, ttttraaKfc^-ctt. fsrapga^ 

[0 05 4] [H*fefll]02O (A) fC. £f*(DE*&** 
#2OOOrffl£ft/cliI£#(E«g0£02O (B) 
BtStiTi**. iS3RSM>£fflK:tt t y-HH*m 

[0055] *<f3>y?+-h£JlH>?. HI£<DSg*& 

S»£(C*sl*T. B»©fc«E), n = 3t0r. 2 s = 8 
2 0 

[0056] 01 -ecDi^O^tfCDy- hfi-^tecf: 

«ccrfflt»*@»K:*$i»rtt % ^>r^^>yfflTFT2 
oo i«cttN^**^gg*fflurc>&. ctot, y-h 
^euajwwratefc^rii, y- hm#«2 o o 5©* 

ttttW<ft0. X^^>^TFT200 1^3ia^ 
[0 05 7] ■MotKi«t«. n^^hOK 

3tr?h-c*>**6. sf 1 -sf,<7>3 rxovzfy 

•en, 7FU^ Jt8raTa,-Ta a , 

(jffitT) niDOAdtt. 2<D-<*^r^b-5<i:^CC 
•T^. "Tttto^. 01<Dta£lJ k Ts, : Ts, : Ts, 
= 4:2: 1 LtzZ. 

[0058] fcfcu ^ru*>^^-r> (#jt) wra 
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[0059] xmmvzi^y**- v\t. tku 

<^>«»«ri/c<r»*. *r. sf 
,ecr. nf^y-hm^«2 0O5^5stR5ti. ^ 

[006 0 3 SF 1 t(DtXf>f> (jffltj) JWIBITs,© 
**7&, SF.CCAO, BWWcy-m-9«2 0 0 5* 

[0 06 !]*©&. SF,KA£. SFjCCfcOTtt. 
Hlfc*rrj:$K. 7FUX WHIT a, J: 

*) Wffl©»7«cc^xf > <jfflT) JWfiflecAO* -9- 20 

-AJBIB|{cAo/c«^ H2 (A) tc^-Tct^tc. SF 
,©7FU* JBWTa^^-r^wrcc. * 

©^u-AjHinrosF.OTFux (##i&*> ffig 

Ta,#R»frr*fc«>. ^~AWrB , J<D7F 
^x Wr^ffit^Witii. C©W 

[0 06 2] fCt, 02 (B) «CinTJ:5«C. Ts, 30 
«Nft7»*6©-3£JWM (nf-f> GStfT) WW**** 

aE-ccowra) (c. &#g«*S2 o 1 1 om{i£±tf*c 

EL*^2 0 0 3*j*JffOttC*JHI«*?»W«K:» 
tt*. CO. EL*-?2 0 0 3<O^V7«IB*. *V7 
JU3R8 (Tc, n : P-ACDS^) iHsBf 
02 (B) (Cfcivc. T s,4>K7tft<CT ctt&Whh 
rt^cir. Ta,£;£0Ta,CDm«#@Bffi**fc 

[0063]^ C©*»J7WlSHi> 40 
AJRR0S F» (UkSn) CcfcUT, 7 F (»* 

»BITa fc J:0 WSl>1fX*--f > (Aft) 
s*«rT*£*tt. 7FUX (»*&#> 

4ta l% wf^xAmawofiSits,, iy 

-F«#»ai«ttBI©fi3*t. (t a.. ts lt t,> 
0) <btr, SF k <DWf **y7)Wlffl<Dfi3£t c 
k ( t c„>0) £*f£<h, «c. tc^tar (ts 

.+ 1.) tfifi&tzmo&z%aim!&mt*z. 
[0 06 4] i»6W2]*^wcbi>Ttt. gftm 
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Koi^ra^*. HfStiHteWi £E*rc**<DT\ ?i 

02 

[0 06 5] ^teFmt. 5tf^h <2 , = 32)P§ 

7FUX (»#5i*> jOfraTa^Ta,!! ±xm 

Ts,:Ts, :Ts,:Ts,:Ts,= 16:8: 
4:2: l<hL,Tl>*. Ts,, Ts,, Ts,<D 

[0 06 6] «4HE>fff&*#*7t,fcS. it*>KEL 
*^2 0 0 3©*JtJ^ra>6$tiSWb*ttrtt. ifXr 
(.*T> MIHW***7Ufc«fc, *©7KU^ (3£ 
ftWKA&i. 03 (A) (C^-T <fc^CC, Hfc* 

^7u-AWiai<D7 fux wra#m&-r 
saft#9iti&. 0*. ar^$ns«fflfc*5i»r«. 

Ta,<!:Ta < ©2^$8[U b r^SftSEfflttiil* 
r«, Ta 4 iTa,02^1||U cT^ShSttH 
0C*a»T«. Ta.iTa.i, U-AJBIK 
W*Ta, (Tat'tUffl) ©3oj&i!fflU dT^ 
$ti^t5HCC*jl*ttt, Ta s iTa l , CD2o^l[a-r 

ux (»*a*> wra#£«r <to 

T. HfilMl tfX7^> (jSBJ) IWIBJ*^7 

i/fc^. *©r fux wra^w^ns* 
roracc. 03 (B) cc7n-r < t^«cen-en^»;7JWiBi 

T Cj . Tc. Tc^StH. cntcj;0. 7FUX 
[0 06 7] [HiS«N3]*^i6W«:tet^T«. a-Sfi 

±k, s^swB^y^^ossecact-sigttigKcDT 

FT (N^ + *iHSTFTfcJ:^P^^^^®TFT) 

^Rmicfmr s^&ccocir niwciHir 

[0068] *T» 04 (A) tc^-r<t^{c. 

ytt(O#7 05 9^^X^#l 7 3 7tf*Xfc£Kfti* 

y-f wrt ; y*tji£o)ijv*frh&Lt>m&b o o 1 ±tc» 
ft^ »; a >«. ait*/ 'j 3 >«* /c«»fba{b> >J3> 

*tt^O«W^6fiE*TllW5 0 0 2*^fiW-4. « 
^.{i, ^X7CVD^tSiH 4 , NH, v N,0^6 
fWStiSMtartS/'JaXtS 00 2a«r 1 0-2 0 
0[mn] <#«L<tt50-10 0[n»])»R8U l^^tC 

«5 002b^50-200[nm] (ffgKttl 0 0- 

l 5 0[nm]) (DJ?3cc^S^-r^>. *HteWr«T«& 
»H*fc»2Jia±8»»Sl*fc«j6iLr^ttbrfeft 
[0 06 9] Att**(*»5 0 0 3-5 0 0 6», *S 
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C<D&tt¥m&mS 003-5006 <DB 25-8 
0[nm] U<«3 0-6 0[nm]) ©JfSrJBfiW 

^»;3>*fctt^»J=i:>yjl^x$A (SiGe)^ 

C007 03 is-ir-m&itmv&iLn&mtomzftm 

— tf— *>YAGW— !f-, YVO«U-1f-£flH>*. 10 

n/c u -if -5fc*##$r«««c£* t 

C>*«^l*^il'^»fija«»3 0 [Hz]£U b-tf-x 

10 0-400 [nO/crf ](ft^CC«2 
0 0^3 0 0[mJ/ciB , ])<i:-r^. YAGU— V- 

8l-10[kHz]£U U-tf-x*;U*--?&&£3 0 
0-6 0 0 [raD/cnfKftflffjCCtiS 5 0-500 [mj/c 20 

S±&<,>. fOtlilOO-lOOOfaiD], 
«*tf 4 0 0 [um]r«ttK:«6LfcU— !f-**«R 

btt^; (t-^7^$) £8 0-9 8[%]£LTiT 
^. 

[0 07 1 ] &tt¥3K*fi5 0 0 3-5 00 6 

£s^-h*fe»85oo7*^0tr*. y-Matg 

5 0 0 7 tt^X7CVDft*WM;<? 

If ££4 0-1 5 0 [nm]<hL/r^Vn>^tf^Blr 

^fifrT*. ^ttflrCU:. 1 2 0[nm]O/??r^LSft 30 

(Tetraethyl Orthosilicat 
e) £0,&*&£U E£E#40[Pa], ffi£S&3 0 
0-4 0 0[-C]iO. *8&(13. 5 6[Mfe])*^ 
fcKO. 5-0. Spf/crfl^^ittMtiCi 

•e0S4OO-5OO['C]<O^rx-.;i,5<: < |:i3y>- 4 o 

[0072] *vx. y-Hfei»«5 0 0 7±Ccy-h 
Ztc&om 1 5 0 0 8 im2(D« 

£5 0 0 8£TaT5 0- 1 0 0 [nm]<DJI3K:7MU 
!&2 ©3MBBI5 0 0 9 £Wr 1 0 0-300 [nm]©#2 

[007 3] Ta£tt*;<?*&T\ Ta©^-y 7 h 

^Arr^/^^-r^cicc^o^r^. corns* 

Ar(CM©Xe^Kr»ii, TaR©rt§W£a 50 
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tB(D T a K<D&£U£tt 2 0 [ n Q cm]flSr * 0 y- h 3 

i 8 o t u q oassr h o y- h its i r * cowo # 

atB0Tag£^^*fc&K:. TatDaffitC 
i5C^B B B«ii^^o^l:^>^;l,^l 0-5 0[nm3HS 
<D/I ^ T T a CDTifeCO&fiS L T *5 < i a fflO T a K£§ 

[0 0 7 4] WMJMr*«I£<et2. W**-y*h 
ilUA^gtMti. *<DffelC6:7^t£>y 
X:r> (WFJ m^^CVD^tMT^C^fe 

r**. i»rti«cL,rfey-h*s<ktrtt«-r<sfe«> 
team* £<o*mi7tmfr&i ttgafbWES $ 

«&99. 9 9 99[%]<DW£-y* h£JfK\ $ 
#^bTWi&*m**C fcfc$9-2 0 

[0 07 5] fcfc. *H$fefl-Ctt, 3U<D$t5g5 0 0 

8*Ta. mzvmmms oo9zw totci>\ fttcm 

JZZtlt. C^n^Ta. W> Ti, Mo v Ah Cu 

ffl*^t>-&©-W». H 1 0&&&%&it 2>Z)l ( T 
aN) rj&fi&U HI2<D3l««*Wi-r*li*^to^. 
*l©«*R*aft5r>d«;KTaN) -C^fiRL, ^2 
OJi^B^A 1 &T*fl*£t>e, 91 <D9«M«afk 
^>^;b (TaN) r»«t. *2©»t8KCuir 

[007 6 3 -XtC, U^X htC<t^-7^^5 0 1 0^:^ 

ftia%tf ^. 1 C P (Inductively Couple 

d Plasma: IBHIIS^S^7X7) x?^>yft^^. 
x^>*ffi;tfxicCF,iC l.^rig^b. i[Pa]©E 
^rnY;US©«g{C5 0 0[W]<DRF (13. 56p 

z]) «**aALr^x-7^*j«urif Steffi 

(KMXf*-2/) CCfel 00[W]CDRF (13. 56[W 

z]) *#*&au j»»«cm©ae/wr^*E«:EP 

ttrr*. CF.iC l,*ig^Ofc*»^tCWWg|R^Ta 

«it®li«ccx9^>y$n*, 

[0 0 7 7 3 ±S2x U^^hCC^^ 

Eiairra'WT ^«e<jw»*«c j: 1 omxmRvm 

ftg«15-45" ift*. y- h*fe»«|±CCg|iS^g| 
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Tt±ft<x?*>>/-r*fc&&cii v 10-2 0[%3H 

iOUHs l J ^>m#n&LtcW& 2 0-50 [nm]flgx 
y^SK: J: OSS 1 cD^«®<b^2<D^«®^6fiS^ 1 

o%vtom%ms o 1 1 - 5 0 1 6 (311 omxms 0 

1 la-501 6a<h&2©&*»5 0 1 lb-501 
6b)£#J&T£. COi*. y-htfe^K5 0 0 7tC 10 

fenrwt. mioyfcv&m^mso 1 1-501 6-cs 

to*l*l»««tt 2 0-50 [rm]iI&X ? * > ft?* < 
fcofclS^Blfci*** (04 (A) ) . 

C007 8] -eur, m©F-t'>y&g£m>N§? 
%tt*Tzwm6t*zmmz (04 <b> ) . f- 
t*> WHWit ^*>F-:/a*>c<tt-<* a&t 

'fT^tflH*. F-*S©*tttt F-X«* 1 x l 

0 n ^5x 1 0 14 [atoms/cm 1 ]±U J!ll&fl5E£6 0- 
1 0 0 [keV]<t OTfrS. Nffl*W4-r*^*l«!7C«i 

0X1 5fcic«T*7c3R. assWK:tt';> (P) */ctt 20 

WR(As)^l^, CCtBVXP)^ 
C©1££, $3»5 0 1 1-50 1 5 #N32£tt^ 

1<OTW»««5 0 1 7-5 0 2 5#Jfr£i**l*„ ^1 
<0^«tt«l«5 0 1 7-5 0 2 5fcttlx 1 0"-l x 

[007 9] ;*tc, 04 (C) CC7*-rj:5K:SB2<Di? 

mi(ClCPX9^>^tt«JBU. 
X 9 ^m{CCF,tC l«£0.*&dl/C. 1[P 30 
a]OE^jr=J>f^SO«ftfC5 0 0[W]CDRF(1 3. 5 

m («t4Xf—SP) tCU5 0[W3©RF(l 3. 5 6[IUH 

z])*^fiAo, ^i©x^^>^g«:it-<iaua 

£S;51£x7*>^u fro, ^*U:9£i>x?*>y 

&sts& i vmwavbZT a £g;££x * 
m2<D&ik<Dmnm5 oz 6-503 1 (3n©i£*» 

5026a-503 1 a t%L2 <DSM«5 0 2 6 b- 5 

03 ib> *&m*> m col*, v-vtmmsoo 40 

7Ct*Jl>Ttt, SS2©ffM*©£*»5 0 2 6-5 0 3 1 

ra*>nttu«igitt3 e>cc2 0-5 0 [unjigx ? 

[0 08 0] Wi^>Tai©CF,iC l,(DS^^XtC 

©7?{M»r*SWF.#tt»«:^. *<Dffe0WC 
1,. TaFj. TaC l.BHSflt-CAi. ftoT. C 



#532 00 2-68 0 8 
22 

*£CF.£0,#£j£a/tCO±F(CfcD % F55?*JU 
*fcl*F4*>***«:«£T*. *©tt*. 7yjt«f 
<^ME^i«^WK<Dx 7 - 

Ta{JF^WcLT(>ta^W{Cx 7 ^>^iig(Ol« 
*DfcM>«H>. *fc. Ta«W{Ctfc^L/TKfb$n^TC> 
©r. O^mJto-r^Ci-CTaOafiB^Kffc^h^. 

aH©x 9 f->yaK«fiT-r-5. ^ot. WgiTa 
Si©i^> y«ttfiCil^ffi * C £ frpjjie £ U K> Wg| 
©X7^>y^S«rTaRJ:D^^<-r^Ci^pJ^ 

[0 08 1 ] *LT. 05 (A) Cc^TJ:^K:^2<DF 

*tt#T*^&^*F-t>*r*. aiai 

*E£7 0-1 2 0 [kdO&U 1 x 1 0 1 1 [atoms/on* ] 

oF-xirfii*. 04 (B) ratt^idtHec^s 

F-K>*tt. ^2(D^^6«®i5 0 2 6-5 
30895 0 2 6 a-5 0 3 0 a ©TflW©««ec <>7tt«l 

7c^*^tti$n€><fc^tcF-f>^T^. c^or. m 

2cD$*9 5 0 2 6 a -5 0 3 0 a £Mft**3©*K 
0*^5 0 3 2-5 0 4 1 3U03Wtt«8<!:ai3 
OT«»«i«i(OIB|©»2©W«!fll«5 0 4 2-5 0 

5 1 t^Mtirth. nm:tt%r z>*m97tmt* %2 

©WWWSTlx 1 0 W -1 x 1 0 ,, [atons/cm , ]<0 
5<CU »3CT)^tt^lgrt?lxiO tf - 

1 x l O^tatoms/a^lO^gi^cii^CC-r^. 

[0 08 2] -etT, 05 (B) H:m-r«fc5{C. P* + 
*^S!TFT«:»tfT*a«*»(tti5 0 0 4, 50 0 

6 ec»io9«s t imvm^mom 4 <D7ttM««5 

0 5 2-5 0 6 3^fitT^. 532tf)£*JB50 2 7 
b. 50 3 0b^tt«57c3RtCJt-rivx^iLr« 

c\ s ^^^mmm^m^t *>. cot*, n 

^•r*^3!TFT<:»iatr*»tt*ii**5 0 0 3. 5 
0 0 5(2 h"7X^5 2 0 0r±ffi^»aiO-C*J 

<. ^««5^5 0 5 2-5 0 6 3{c«-en-en^^ 
ifisry>**asfti$nrc>6^ (b,h.) ^& 

l»rt^«ttj8K«r2x 1 0 ,0 -2X 1 0 J1 [atoms/c 

[0083] «±*r<DX«r*n^no»«*««e« 

©^W§5 0 2 6-503 0^y- FSfiii UXmfe? 

*/c. 503 itt*«©y-^ffl^i»ior«ittr 

[0084] C^) l/TW«S2©lW®*B»i OT05 
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y-**7~-)\&%f%m&T~-)\,&x\i'). *o 

(RTAS) *«E-r*c 
-Jl«r 1 [ppn]«T. 0 < ttO . 1 

[ppm)OT©s*«ffla*r 4 oo-7oo rcj. tm 

^5C«5OO-6OOrC]Ttf^<>(Dr*0. *nife0i 

r»5 0orc]r4Wifflc[>«yisa«f^. fcasu 50 
2 6-503 1 Kmt.>tcBmttnimt£m>m£Mz. 

[0 08 5]$6CC 4 3-1 0 0 [%]©*$£&tf£ffl 

fi*r. 3oo-4 5orc]-ci-i 2^raojw^^ 
ttaumcMd *ifc**8c <t o ^ > * y > * 

[0 08 6] #i>r, 06 (A) cc^-ri:^tc, mi<o 

BfflHfi»BI5 0 6 4*WiaWb^';3>«*>61 0 0- 20 
2OO[nm]<DJ?J*r0Jfrr*. *©±CCW««*«rttt4 
^6fi5ti^2©)grate«JR5 0 6 5^^Lfd^ 01 
©BraifeSBI5 0 6 4. »2©BPJI*6«Bi5 0 6 5 k *J 

<fctfy- H&HE5 0 0 7 \m\jX^y>?>? h*-/u* 
«?«U &E*£ m^tt^dtr) 50 66- 

50 7 1. 5073^^^->^Uc^, «&£ 
85 0 7 1 CC&?*SXtt<E5 0 7 2 

[0 087]^2O®PdJtfe^g|5 0 6 5<!:Lr«, Wfc 

mmtttnttzmzm^ *<Dm&mmtoxi**v 30 
>u K. * h\ 7*'j;k bcb <*<>:/5/*n 

CCftnfcT2V;l/##*U>. ^llftflrtiTFTlCJ: 
JHt*J&£f*. #£0<ttl-5[Mm] 

i/<«2-4[/im]> <b^n«m>. 

[0 08 8] n>£* K^-fx?* 

$5 0 1 7-5 0 2 l*s<fct;5 0 2 3-5 02 5 ttc\t 40 
PS©Wftli« 5 052-5063 Kit* *3 * 
§385 0 3 lKlt^3>ir *F*-Jk « 

[ 0 0 8 9 3 ttc. ££ (ftttEIEL flmfttfttt) 5 
066-507 1. 5 073±LT t T i M£ 1 0 0 [n 
m], T i ££t?7;l^^Ag|£3 0 0[nm]. T i jg 1 

5 o [nm]**^ ? zmxmmz&,uc3mm&<Dmmm 



&H2002-6808 
24 

[0 09 0] *fc. *$mWX&. HIR«g50 72i 
LX IT0&£1 1 0[rm](D/3i?tafcj£U 
VZftift. ©3^S5 0 7 2 £8ft£&5 0 7 1 
bTmft£J:5K:E!HT*C<!:r:3>** h^oto 
S. *tc. &{fc^>S^A{C2-2O[%]0&{t®IS 

(ZnO) *g£Lfc«W*M*ffll>-C«>l|l>. C<D 
li*^5 0 7 2#EL**©N«£&* (06 

(A) ) . 

[0 09 1] *K. 06 (B) (C^rJr^CC. 

tm&& {*mzmx\m<uzmm) *5 o o 

iI^fc5 0 7 2Cttt£**<asttMPg& 
*»fiEt/-C*3©JBBWMMI5 0 7 4^)S-r*. BSD 

[0092] *IC. E LB 5 0 7 5*5 (Ms A 
ff««) 5 07 6*. »2a»S*ffll»T*SWttl,fr 

ura&j&drr*. &*. els5 0 7 5o^?«8o 

-2 0 0[nm] (ftSffjKl* 1 0 0 - 1 2 0 [ran]) . 
50 76<D/f<*t*l 8 0-3 0 0 [ran] <&SfcJtCt*2 0 
0-2 5 0[nm]) iTntf^U. 
[0093] coxmxu. S*fe«C*tl6TS®3R> 

i»r«:s§&fflW«:*J«i/<c<rtt<c6tei*. fct^^r 
[ o o 9 4 ] ipfc. i-r^feccM^reiSjRJW^^T 

EL»*5J:C««*aiRW«:»JaE-r*. iXC^r. ^feCC 

ttis*zmm&L9te±xmr-7X9Z*i> ho, 

x^«rffli»r»e«fc©EL«M»J:c;tt««:aRW«:^ 
ELSfcJ:^S^i«WCC^'r-2>. CCttt 

[0 09 5] CC-CtiRGBtC^ft:Lfc3«S<OEL3R 

OEL^iMI* (S^ttO&SCifeJB : CCM) 
OX R G B CCttfc 1/ fc E L SR^^rfife i'^rffl C » 

[0096]^ ELmS0 7$tOX\t£to<Dttn 
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LSW&fti Or M g A g*S*ffl^fc««r^-r^. 

[0097]^r. EL®fc«fccra6*«oT«g* 
ss o 7 7 *mmz. congress out ur« 

a«ffi5 0 7 7tiEL»*$J:CmS*^0/c^t«S 10 

mmictemfzc tarn* u». 

[0 09 8]*&tC. SftS3Rilrtt5^9V^-l/3 
>B$ 0 7 SZ3 0 0 [m]<Dm2 tCB&?Z. XRKCtt 
£g*«5 0 8 8#E L»**»3*6SH*Sfi»l* 

[0099] C5LT06 (B) tCmtJilUftl&OT 20 

CO 1 00] <tC5"C, *H»l«©7^^7h^ 
(DTFT^EiSir^CiCCJ:*). #fflcm>m(tt*>ic 30 

[o i o i ] *r. «Mbfa«*&dttir^^K:4« 

Wb@J8»*^fiW-*CM0SBIM)N^*^SaTF 

f7hU£?x*. /<?7r, U^S/?*, ttJHXIEtt 
mi7 7^, jStf&Ettccfcw* 7-> 3 40 

[0 1 0 2] 440HMMft. N***;US>TFT<Dr£ 
ttJitt, V-XMM. KU^tM. GOLD£*L L 

[0103]i/c, CMOS@»OP^t^«TFT 



^532 002 -6808 
26 

[0 104]*<Dffe. ig*&(nl*&K:*Sl>T. ^t^W 

*>. y-X««tKU>r>««<DI9SI^Ati«t)SJ:^ 
&CMOS@BW8l>6ft*i§£, CMOSHB^fiE 

FK^ ♦ *;l*«««*»sO»r L D DtMtStirr* 
££^**CMOS@K*m>6n*i8£. CMOS 

[0 105]**$, |||5K:ttBI6 <B) ©ttS^r^i* 

[0 10 6] '*v*-^>^©te£KJ:0»« 
(7l/^^»J>bf-*? h : FPC) 

site $ r u tzw&z*wmm<pv 1 1 ^ . 

[0107] J/c *l|]teflr^TXflK:ft;ttf. 7* 

*5ft an <y 

aaa^a* o ©ioi±K:*^r * c <t#r t 

[0108] [Hife«4]^IU6WCCi5^"CU. *ftWO 
[0109107 (A) «^^^fflC^c«T-^SCD± 

®7 (A) ^x-X'®r^t/c^®a 

^07 (B) (CinT. 07 <A) tCfe^r. 4 0 0 1 ti 
St£. 4 0 02ttli3Rgi. 400 3tty-X^#<a«|g 
tt@!8. 4OO4tty-h^«MWigtt0»r*O. * 

n-en©ig«i@K«ie^4 o o 5 . 4006. 4007 

^rFPC4 00 8CCSO, 
[0 110] C(Di^. H*giJ«:i5t^T«. &*L<U 

rab@K*s<fcc;ii3R5S^ffltf<fc ^ccur/7/<-tt4 0 0 

9. &m*4 0 10> 5/-y>^tt in*>t?>iftt£t> 
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C»9) 40 1 1 (07 (B) CCl3^) **SW€>tra> 

[oiin */c, 07 (b> \t^mtm(o^m&<o 
mmumxM . g£4 o o i . tj$&4 o i 2 ©±k: 

fg*&[H8fl§TFT ({IU CCrtJN^t^^STFT 
^P^ + ^t^TFT £*§*£fctf/cCMO S @*8£0 
^trc^) 4 0 1 3fc<fcO»&graTFT4 0 1 4 

(mu ccrttEL*^©«*^*iiai-r*EHBift 

OTFT«^KD»jg (ht;yy-h«li§*^U«^h 10 

[0112] &»W>^l«rft*ffl^TlEttEIWfflTFT 
40 13. IS3ftgraTFT40 1 4#5&&Ofce>> ttli 

tmr«c«jnmwii wsxtm) 401 5©±tcs* 
SOTTFT4 0 1 toYX/jstx&msc&tiirzmi 

i*«lC&*ig**«4 0 1 6«r»8fir&. 

<tLTWt. Wb4>2^A±IMbXX±<D{b£«l ( 1 T 

O£0ftf*l*> *fcttMb^>^A£KfbEffl<fc©«: 

^ffli^ci^r*^. *lt, ii&is£40i6 

UMtUfc*. &&K4 0 1 7*J&«U @^S4 0 20 
1 6±CCHD»*«fiK-r*. 

[0 1 13] ELJI4 0 1 8£7f*Err£. ELS 
4 0 1 8tt£fc!©E Ltttt (IE?tf£A)i, IE?li&&Ji> 

mm, «^«aw*/ctt«^ttA)i) * saunas 
l tmcc afimtm t raw-* (^ij 7 -D «*4 

c taster**. 

[ 0 1 1 4 ] #IS*tWTtt. W F9-?x**Jffl,>TX 
#5-»iW?Jttift&. (CC 

m> 4***m&&t>#iti&t. ea^ia 
c<fc«>r#*. 40 

[0 115] ELI14 0 1 8*^«E0fc6. *<D±fcC& 
S4 0 1 9«r*fiST*. fcfe4 0 1 9<tELH4 0 1 8 

U». ft-oT. XS4>rE LJS4 0 1 8 £&ffi4 0 
1 9 £2ttjSGtr**> t E L»4 0 1 8 Sr^FrStt^ffltv 
-CKJ&RU *SW»ttLttl>ri»«4 0 1 9 

[oiieittfc, *n*feWr«Bffi 4 o i 9 1 u-c so 
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L i F C7?{b';?9A) K<bA 1 (7*3~9A) g| 
(Oa»«2*ffll»*. H*flCcttELJ14 0 1 8±«C3K 

aa-ri [r»] i f (7?fby^^A> ja^fijE 

U -£<D±ft3 0 0 [rcn] £<D7Jl>S A«£»fiET 

-£LT&&4 0 1 9«4 0 2 or^s**fii£ 

(C*$l»ria»4 0 0 76C««3*ii. Ett4 0 0 7ttfe 
g4 0 1 9«C0fS©»E^it5fctf>©*»S*C*O. 
i»^-Xh^4 0 2 1^0rFPC4008«: 

[01171 402 0«C^3ftfc««Kfcl»Tfc«4 0 

1 9 <h£&4 o o 7 i «r««W6c«n-r&fc«>tt:. isra 

*fe»S4 0 1 5fc<fctf*fetig4 0 1 7K=i>**h*- 
CftfcttJBIBHGJWUO 1 5 

*> ^£184 0 1 7<D±v?l<>m (ELff^fiKKr® 

40 1 7£x?*>yTSP£tC, B!8!lfe*ft&40 1 5* 

4 0 15 <b*fe*fB4 0 1 7#HCtlMM^r*ftl* 3 

[0118] c©j:5ecbr^tf*ftfcEL**<Di&si 

^ot. n- 7 ^->>3>||4022, *«*#4 0 2 
3. */;<-t*4 0 0 9JW&fili3tt£. 
[0 119] ELJRTSteHOJ^CCLT. * 

^-»4 0 0 9 im&4 0 0 1 CDF*9{SltC^- >;>iW4 
0 1 l#Ktf6*i> S6fiC5/-V>^«t4 0 1 lOftM 

Ktratw (»2©s/-y>^*t) 401 o**»rt3*i 

[0 12 0] CO<b*. CO^M4 0 2 3«. 

W4 o o 9*«*r&fcaM)jft*ffl£ or4>tt^-ri. 

^l^4 0 23iUr«, PVC (^ytrr.;l/^a7>f 
F) . xjK+^WHS, 5/»j3>M, PVB (^'Jt^x 

h) ^l^Ci^tti. C<D^«W4 0 2 3<DrtSP 

sm*tiTzm<ffi±imzmmtzc£v. elm® 
swb*»itrtiii». 

[ 0 1 2 1 ] *c*8#4 0 2 30^tC^^-^-^ 

[0 1 22] x^-tJ--£»Wfcl&£ % M'7>^-t/ 3 
>«4 0 2 2«X^-^-E^I»fQ'r6Ct^r*^. 

[0 12 3] */c. ^-^4 0 09^1^ 
fi % 7J^--)A« 4 FRP (Fiberqla 
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ss-Reinforced Plastics) P V F < # V \Z~)ly )l 
*y4Y) yjfri*. -7<4?-y #'Jx*7^l/ 

*. fcfc. fti*l#4 0 2 3<!:L'CPVB*>EVA£flH> 

1 0 1 2 4 ] (10. E LfR^e>(D^7t^fS] (ftCDftf* 
tfffl) (CfcoTtt. #M-#4 o o 9#£*&*wts 
j£g#*>*. io 

[0 12 5] *tc. £i^4 0 0 7ti'>-»;>yW4 0 1 
1 it&V&mt* 0 1 0 tWGLA 0 0 1 £<Dl$fSJ£jfio 
TFPC4 0 0 8KSmfcKt£ta£*'l*. tt%S, CCV 
{iR84 0 0 7 ICO^xmiUcifi. ffe©Elg4 0 0 
5, 40 0 6fcE#lCLTV--y>^»*4 0 1 l*J<fctf 

m#tt*4 0 i o©T£iioTFPC4 0 0 stc^mftK: 

C 0 1 2 6 3 ?tiJM*4 0 2 3 

T^6*/^H*4 0 0 9£&#U ^«W4 0 2 3Ol»J 

m (KM®) ^a^j: ; 5tcv-'j>^4 0 1 l^axo 20 
tttm>**s. ^-W4oo 9*s<ta f s/-';>yw4 

0 1 ltWOmt^ *»tt4 0 2 3«WT«>a 
C>. COfll^ SK4 00 1. *'<H*4 0 0 9*J:tf 

»**<OttAP«r»Wa. *LTttSE2«*XStt» ( 1 
O- 1 [Torr]filT) «CU WlttOAotl^*iK:a 

[0 127] [jtlt«5]CCr*«93©«^iM«C*jW 
*iI&gB<D $ h Ki*tfflfcWrffi*£*0 8 K^T. 30 

[0128] 08 (CfcOT . S«4 5 0 1 ±tCRC**tl 
)Ta^7f>^TFT4502 tt«»«r« N * + 
**HTFT*ffll>*. «Ofi«-c«^il/y-H«jS 

hntetttiMtoy-httzn-ovfrry-hmm 40 

[0129] ELIEttfflTFT4503»N^ + 
^fiTFTifflUi. X^^^>yfflTFT4502 
©KH >B»45 04ttB» (H^-ttT) K<*orE 
L IBttffi T F T 4 5 0 3 <D h 4 5 0 6 6C «^ 

[ 0 1 3 0 3 t C 6T. ©fgIfr*E#I*l> ( 1 

0[V]«±) *£tctt. Ktt@HI«r1ifiWeTFT^. 
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h«««:*tt&ttB«CLDD«« (GOLD®®) 

(1 0[V]HT) mSMt. h* + »;T«:j:S*(t 
©4>£f2»£A£*l(i>fcti>. *llfefl<D0 8K:T^-f <fc 
5«C. #KGOLD««*»tf*£*tt&l». fc/cU 
»»«C*W*;W?*>yjBTFT4 5 0 2K:tt, O 
FF»fc£fi<W;l*fc«>lC> N***;U32TFT<DK 

DD®m*&vzm&ifi&#>xmi&tKz. cot*. 

ELig«)fflTFT4 5 0 3CtMbTtt. »(CLDDM« 
*»W*iMMt8«teV>^ *-f **>yjBTFT4 5 0 
2fcLDD«**E«T*BKC, ELiBlOTTFT4 5 
0 3 VgfttV&X hV&5 tcti>lCl*#m<D-7Z >>1fi& 

WlP*iiW*fc*. ELfgIWTFT4 5 0 3£. 7. A 
**>y/BTFT4 502£g)CaHS (LDDM«*W 

[o i 3 n cct, ;«ttwecT^T«a«rr*T 

[0 1 32 3 H«FI3K:Lfc*s^r, 04 (B) 0MB 
tVfe7Ltci><D*®9 (A) tCTj^T. 
r. »l©W&«i£47 0 1--47 05JWgfi*3ft 
-5. «C>T. TaU^MlOittl. w«*6tr 
*»2 09 (B) ttR*-J:9Ccx??:/y 
u 09 (A) -ca«^l»»«:^snfcspi©^tt 
MRWDAMK. m 1 ©*»&8I«J: 0 ^(SiSSr*^ 
»2©^««J««4 7 0 6^4 7 1 l**^*. CC 
■C^lS3nA:»2©^l€tt««4 7 0 6-4 7 1 1 l*f* 

[0 13 3]m«». »C/IOfi(W3«:Ufc^or, 05 
(B> «»"Ci*3ft*Ig*£T. T*f-4Wh»9 

[0 1 3 43 ^Htt^rtJEL|glbffiTFT4 5 

o3%s/>y^y-h«sfi-c0^L/ri»-5^ t iskot 
FT^jawccflittufcv^^y-nifitortMt*. 
3 6tc. «»©TFT*^Weco<c^rj|»WK:^-r* 

xz#im&t\sxm%iv*>z. 

[0 1 3 5 3 *tt. EL|gltifflTFT4 5 0 3<Dy-h 
mS4 5 0 6«dtrEM (H^ltr) E LIEtt^T 
FT4 5 0 3©FU-f>E«4 5 1 2 CT 

<D&t$®mU E L lEttffl TFT4503(Dy-h«S4 

5 o eKfrfrsfcEfcfi^raatefcwr*. 
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[0 13 6] X-f 7*>^fflTFT4 5 0 2*5j;tfEL 

igttmTFT4 b0 3<o±i l c{tm\(omrmmm4b i 
4#swe>*'u *©±K:»Jitfe«lirftsm2©BBilft 

&B4 5 1 5##dc*tt*. 
[0 1 3 7 ] 4 5 1 7(2SHttOXC'9Sllrtt^«R 
(ELIRTO&S) "C*0, E L8*I&#JTF T4 5 

0 3 © F W >8J£<C-aJ#£(,>&3 5 CCJMtd 

ft. *&Mtc&&;*ti*. B£*&4 5 i 7 <hor«r 
ftsras a tM*t\ homm m £ah > * c 4 * o 10 

[0138) %(C*BMtlM4 5 1 6£053&*«4 5 1 
7±(C»«U @**S4 5 1 7(Cffit&«J*/^- 
->?Ltc& ELI14 5 1 93W*filSn-5. fcfcCt 
TttB^l/Tlr>frl>#. R (») . G (If) . B (W) 

(PVK)ft. y7;M-u>£ft4'^tf6ft*. 20 

[0 139]^ PPV^«ELt*84t/ttt«* 
ftS04><£#£>£#. fH.Shenk, H.Becker, O.C 

el sen, E.Kluqe, W.Kreuder and H.Spreitzer : "folyra 
ersfor Light Emitting Diodes" ,Euro Display, Procee 
dinqs,1999,p.33-37J Wfc&W- 1 0-9257 6^f&$8 

[0140] Mtmtzz&tmt uttt. * 

*;l/7*~U>£flH>fttf£l>. &J£ti3 0-l 5 0 
[nra] <«4 0-1 0 0 [ran] ) 4TfttfH 

[0141] (IU W±©«ttlfe*IB<fcOrfflt**Ct 
©T*^W»ELttf4<D-Wr*«or, CftK|B5£T* 
*lr>. «^»S)l*ft:««Sfa 

[0142] *3WflTtt* -7-3R*ra*» 40 
Kfl^W«ii«ltt«*fflc^citDittr*6. eft 

[0 143] »«4 5 2 3^^f£i*ftfcB$«£-CEL3& 
^4 5 1 OjWSBW*. tt*. CCrirOEL*»4 5 

1 0 4tt. iS3R*S (KM) 4 5 17 4, 2fe*JI4 5 1 
9 4. IE?LaAJ14 5 2 2*sJ:c;»ffi4 5 2 3'C^3 

so 
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[0 1 4 4 3 4t5t\ *»6Wr». WS4 5 2 3CD 
±CC36CC^^^—>g>jB4 5 2 4«setr^. 
,s „ s^c r 2/a >H4 5 2 4 4 l,Ttt«fc85IW*fctt 
»tWtii*»W?*U>. CCDBKjJi. 5fSU4EL$ 
*4*g|fc-r*C4-C*9, WttELtm^KfhtC^'B 

#&a6*>ft*. 

(0 1 4 5] H±©J:^(C*SlltM{C*JC»-C»Wl/r# 

4. h**»;T^fc»>ELB«OTTFT4*W 
f*. Sot. ttDfiHttfeWU AffftiH 
^#^fc**gStffS6ft*. 

[o 14 6] xmtetoKto^xmmLitmmzmtzE 

^3 ft * <fc 5 K T F T#JMK3 ftfcg«<D£;/^K:faj*> 

^■tft#i*fts. 

[0 14 7] [HttfiN6]^HJS^tCisl>Ttt, Hfcfl5 
©H8fc7*0fciiJR»C*l»T . E L^F-4 5 1 0041 

fcfc. H8©*£4g&*j&iEL**<Dfi& 
»4TFT»&ft:Wr**©r % *0«©»WttS«-r 
SC44**. 

[0 1 48] 01 0fc*l>r» X4v?>?mi¥T4 

502 5 cc r t fc*t6r 5 ftfc n * + 

WfiTFT*JBt^. ELiE«jfflTFT4 5 0 3t*& 
[0149] *mmWV[Z> ®fci5$ (»S> 4525 

[oisoi^or. ffljfiBr«c^3<DBiai*fe8«4 

5 2 6#ff*fi&3ftfc&. ^4 5 2 8*iM3^. 
*<D±(C«#9^A7Hz*n>T^ r*-h (acacK 
4^ge£ft*) Tfr***&A»4529. TfrZ-*) 

[0151] *<D®. HteW5 4f^«CC. W«E L^f4 
©^t^P^±T-5>fc^^)CDM• y U^-is a >K4 5 3 2 ^ 
JfMZti. OLXELZ+A 5 3 1 ififcfcZtxh. 

[0152] *!6te««:*j^rtt9!bfc«He*Wr & E 
L£^<Di§£, ^®4 5 2 8r^Ufc^«. ^EPr 
tli £ 5 K T F Ti)W&2 inic&m>-})K.fatt>-> X 

[0153] [Hte«7 ttmivmiimzmfotztc 

HI 7CC^Gfc<fc5CC. ®3RgfiCC«^§M« 1 7 1 

i*est c©j:5^«ar». aie 
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CCthUU: 5*. 1 6 0 4 

1607 «cs«Lfciw©ia3R»4tt;^T. sis 
sat««c*«r»rtt. hm^ficc^T 

«iO«ffl«ii«rWr*S««cMLrtt. #82 000 
-0876 8 3CCi2lfc3tlTl>*fc©£Bl>*. 

[ o 1 5 4 ] 0 1 1 *#jrr*. ai tz&mzm io 
« i i 5 o <otp&&icwfo& 1154 #es3*it t> 

iURSPl 1 5 4©±H)tc», v-*ft#MH«Ma 
181 1 5 ItfBBSlrCO*. URSl 1 5 40>^ffi|tc 
tt, hlWHHBBl 15 115 2#ES3n 

-a,**, bhpgxhiicck*. i 5 

3#EK£*Vtlr>*. 011 (B)tt. C©1KR#© 
[3*80?**. 1 1 0 l»X-r 7 ^>^fflTFT. 11 

0 2«ELi«lfflTFL 1 1 03ttEL3R^ 1 1 0 20 

4ii&8§s, 1 1 o 5t*y- hm«l 1 1 o 6«y 
- btmm iio5©i \mo*~ nnwu 1107 

[ 0 1 5 5 ] *a±CE)»«tt t EL1EIOTTFT110 

©y-HM«i 1 0 6K^3tiri>s*r*a. 0 
110(B) gc*h,*t> y-HM*n 1 0 6#k- 1 
nm. y-n^ni 1 0 5*sk?f@tc^$n-6<h-r 
ITk- itr@©y-HM«i 1 oe©«* 

fii^Tim, a^tCkftgoy-MTO 30 
mi 1 0 5©£S#irbft**i. k!7B<oy-hm#« 

1 1 05©*5lE4>tt, k- ltfBOy-hfi^ttl 1 0 
6ttttCC£fBi*l7U -Mtt^ttori^. CO* 
«c*au ktfSoy-h«Ml 1 0 5lcj:-?Tim 
3ti&EL*^l 1 0 3^CMB«©«lft*, k-HfB 

[0 15 6] iC6t, ELfgttffiTFTl 1 0 2«. 

Llgtt^TFT 1 1 0 2 ttP* + *;l>32£ffll>* *>©<!: 

[0 1 57] *fc % X-f ?*>yffl 

TFT1 C©iI£E LiEHjfflT F T 1 1 0 2 

tm Dfc&©T F T (Hl^MM -5. 

[0158) feme. sw©Ktt«:MT*ttE*tT5. 

012, HI 3 CC*-f 5 «tt3tr 

^ niwi©am-c*D. <jsjt) jbirjts, so 
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a. 7 Kb* ( JHIBJ:0«>Jic». Hfcfll© 

7**u* mm0n&z®&?ztc 

lb. ftftSSBl 1 0 8©*(fl[«:±lfiCi-C^y7JH 

m^fltl 1 OBI*. MOTBttl7fftfc-£«&±&9. 

1 1 0 5CC<fcoT&»i*ttSELJK^l 1 0 3CC«i£cD 

[0 159) CCt. 5te©TFT<DfiH4CCMOrai^ 

Z4?9>?mTFT\ 1 0 1 iELIgttffl 
TFT 1 1 0 2 O^UmC 

fc m -iZt)*mmW<Dt&£V{t. ELjgttffiTFTl 1 

tft 1 1 o i *>p*+**mtir 

CtT*>Z. UxlCZj ?*>*flITFTl lOl^CC 

xMf+Di&v&iittrzt. con y?>?m 

TFTl 1 0 IfcziiiStfSKtt. %Av*sVWXY 
T 1 1 0 1 Of- h^StCH i fi#**A*Stittwn« 

y-hft-mi i 0 5, 1106 

tt, i^H i *5(i k #»««£© <t # L 01* 

tt£fc*. ELH«)fflTFTl 10 2ttP* + *A3!r 
ELSHF-l 1 0 36C«at^«»T*«:«, E 
L£^©P8fel 1 1 0<£0(>, E USt&ffiTFT 1 1 0 

2©y-xflM. hfmmi io6©*ti#i* 

<«c->ri»<twiitf&6«cc*. <fcot Huft©<fc5Cc, 
*A **>?mTFT i i o i#N***n*©«£. 

1 10 3Kttom6tt : s'>CtifiU*U<ti:Z. <fco 
TEL&lfcffiTFTl 10 2**P****32©«tett. 
*4 **>y/BTFTl 1 0 1 t>P? + */U££-r&<& 

[01601W. *«S«f|©0lM»«K:*5i»r. ktf 
g©y-hm^i i 0 5{cj:^r$(iQi$n^ii3R©E 

L3R^ 1 1 0 3^©*fc©{**&tt. k - 1 tf BO*- b 

tmm i oetc^tt-rfccirtTo-ti**^ 

MtSHHUfi. TFT*-^#14^tcJ:0. fi^©^?: 

[oi6D R*«8]**wec*si»r. &&®mmo 

«ttil/te0tt*K{irS«teE«:iori^^. 02 1 
(A) (CthTJ:^^, lo©@»iLT«l^trtA 
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21 <b> k^tj^k:. y-h®msi&mtimt&£& 

[0162] 0OSW9]*»B6Cfct»-C HMftg* 

o 
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[o 1 63] ccr. =s^g**frau nmix 

m*®m*fo±$Vtc&£Z*k?. (T.Tsutsui. C.Ada 
chi, S.Saito, Photochemical Processes in Orqanized 
Molecular Systems, ed.K. Honda, (Elsevier Sci.Pu 
b., Tokvo,199l) p. 437.) ±&<D&JUC<H 9fS£S*Tfc 

ELtm »;>&£) o>ft*i&£vtTictn-r. 

[0 164] 
Utl] 




[0165] (M.A.Baldo, D.F.O'Brien, Y.You, A.Sho 
ustikov, S. Sibley, M.E.Thompson, S.R. Forrest, Natu 
re 395 (1998) p.151.) 

[0 166] 
Cfb2 3 

Et Et 



20 




30 



40 



[0 16 7] (M.A. Baldo, S.Lamansky, P.E.Burrrows, 
M.E.Thompson, S.R.Forrest, Appl .Phys.Lett. ,75 (19 
99) p.4.) 

(T.Tsutsui, M.-J.Yanq, M.Yahiro, K.Nakamura, T.Wa 
tanabe, T.tsuii, Y.Fukuda, T.Wakimoto, S.Mayaquch 
i, Jpn.Appl.Phys., 38 (12B) (1999) L1502.) 
±&0&XK.*W£ZtltLELm ( 1 rttft) (Oft 

[0 168] 
Hfc3] 




50 



V jo 

[0169] fcLbDJ: WEAm&l-&h<my®k1L 

[0170] [Hlfefl 1 0 l**^<D**£K<Dig*kfr& 
®rait^^tc«^3 0^>^± (flSflKkUO 

[0172] *<DWj:*&W<Dttm8£ VXU. fcfr 
**7>7> r^*JU*7>^ :*-£OH£bn£S (^v 
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{mmwfv*)\>K?*T < <dv 

[0 1 733 S22 (A) ttELTM^U^tNfcO, 
ffif*3 3 0 1. 38^33 02, 3^gP3 3 0 39*£ 
is. *^©*i^a*5J:ySg»»atta^3 3 0 3 

[0 1 7 4) 02 2 (B) tttf^rt^r&O, 
3 3 11. ^SP3 3 12. #^A^S?3 3 1 3 . 20 
^^^3314. ^?r"J-3 3 1 5, £&2P3 3 1 

3 3 1 2t r CXm^*>CtifiWt*>o 
[O175]022 (C)tt^vF7')>hELf^ 
(^M-W) T&D. *<*33 2 1. fs^ 
-:/;l>3 3 2 2, 9lgra^>K3 3 2 3. ^SP3 3 

2 4. *£*3 3 2 5, a^i£S3 3 2 69£^fc. * 

ftwott&nkjiVMmtitmn&mz 3 2 6<tr 

[ 0 1 7 6 ] 0 2 2 (D) W^li&ttfcil* /difclS£ 30 
IS» <Jlf*lfcCCttDVDlf££S) *#3 3 3 

1. BUSH* (DVD30 33 3 2, ilflp*4??3 3 

3 3 1 Wn9 ( a ) 3 3 3 4, ( b ) 33359 

3g**as<a) 3 3 34tt££OTiI<&t*fR*il 
*U $*ttMb) 3 33 5i*££L,T^ra*ft£fl^ 

gfl (a) 3 3 34. (b) 3 3 3 5fCTAH**C 

%mmy- am* £ tas n*. 

[0177)022 (E) tt=f-^S^«a 40 
F7-)>Ff^^|/^) *f*3 3 4 1. 

$3 3 4 2 . T-A&3 3 4 3 ££0. **9W>WF* 
S*J:tffnk#&t;m*W3 3 4 2(CT8K>£C<!:#tfJ 
**. 

[0 178] 02 2 (F) tt^-V^rOt**-*"? 
*#3 3 5 1 . £f*3 3 5 2. £1*^3 3 5 3. 
K 3 3 5 49*£fc. *»H©**«B:feJ:c; 
|g«)^(i^gP3 3 5 3(CTJ8l>SC<!:#ffl3fcS. 
[ 0 1 7 9 ] fcfc. tf**JCCE Ltm©«»flyWK< 
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[oi8o]ifc, ±§e«^«£tt>f>*-*? h*>c 
atv (^r-^rufcr) <t^©*^a®@*«:iicr 

[oi8i]it EL^^xyu^ij^trc^sa 

WtfmftS>tt < fc * J: 5 KflMfcH^T* C £ 
U>. »Sti»BS3*. 

l>. 

[0 1 8 2] 023 (A) ii^®Sr*0. *<*3 4 
0 1 , ^W^^3 4 0 2. ^A2)SP3 403. »m 
253404, &ft;W?*34 05, 7>7-*3406 

0 4C£TfflC>*ti#ffl3fe*. ^S&3 4 0 4tf 

[O183]023 (B) »«MSm£SeK. AttttiCtt 
*-*-T **"C*9. *{*3 4 1 1 . Hii*8P3 4 1 
2, t§fM4 7?3 4 1 3, 34 1 i*t£ts. 
*^a*Ji:0 f |g«l^»^SP3 4 1 2tCTfflO*C 

^7*253 4 1 4 tt&feCD^ccafe©:^*^ 

[0184] «±<D««: t *^oj8m«aa««>ri£ 
[ifewosai*] 

[0185] *»w©«nccoc»riifi^&. 
)5ikotf©iB**#«^tt»ecrsci3ft»ili*-5. -etiK 

[ 0 1 8 6 ] *»W©««^tt«c*»t»r», E L 
[0187]$/t, ii*giJ(Dfll^«. h^>PXir^S 



C2D 



39 



[013 XfM 1 {CE«©, *%9!OlBKMSrS€M 

[02] Hfcfl 1 KsBiS©. *^QM#&*K 

[03] Hfcfl2CC§BtE<D. *&ip!©|g|fcfr££ift 

[05] Sfflfll3K:gett<!>. ****<DffefcXfI«l 

[06] iUM3K:gBtt®. m^^ao^eniii^ 

[07] lUfiffUCOBtt®. *^3£a<D±®0fcJ: 

[08] nftflsccgei&o. *^^aoii3RTO»T 
bob. 

[09] n«fiW5 6csiR©, **&&onmmi 20 

£^f0. 

[010] nu^ei 6 {cseiso, *^a©oi3R»© 

»r®0 o * 
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: [0in mmwiiciffio. vH/ma&m* 
m. 

[0i2] mmmsaffio. xmiowbm* 
[013] xtkmccetto. *M«m»t 

[014] WttBOBRMttM. 

[015] iSfiQKWcfett *. ^ U-AWaoaa 

[016] ttmm<D®&m&$i. 

[017] «"FiaK>BB«AW. 
[018] *»W©MtoSKfctt*, &SM>fM- 
«{4^Si^-r^0. 

[019] 4ftK®Hk£Scc*ct«, ssoftJi 

[020] Hftfl 1 feat*©. «?£S®@iH»tt 
M. 

[02 1] ISfctt8CC£i&(D. *^ScDE*8*J* 
A 

[022] Uttffl 1 0 (CsfiiSCD. «»910S7SU 

[0233 mum 1 0 tcgets©, 



[01 ] 



[02] 



««■) 



ctiw 



171^ wm i»i 


97^jjm tan) 


sn 


7-. 


moan 








MS 




i — ■ 


CT11) 




10* 
























TeS) 


J 


A 


To* 








=n=J 








-fH 5 






T 














If 


















— r 

































*±trt+m*m$nw* 



03) 
[05] 



0 02-6 8 08 



(A) B20F-tf>9M 




(B) BJi. Mt& «m 




[010] 




(25) 



8W2002-6 80 8 




[015] 




(26) 



8532 00 2-6 80 8 



[016] 



[017] 



















R 



(A) 



ft 


ft 




ft 













[018] 




(B) 



E 



(B) 



I— 

/f 



13 




HOI : 

IMS : ELBB*TFT»y~ 
»*0 



(27) 



#532 002-6 8 0 




#532 00 2-6 80 8 
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